Introduction
This article looks at the evolution of employment trends in the regions of Europe since the outbreak of the Great Recession in 2008. It aims to assess the extent to which the emergence of 'protected' or 'sheltered' economies-that is, economies that are 'more impervious to changes in the business cycle' (Rodríguez-Pose and Fratesi, 2007: 624) -in certain regions of Europe in the years prior to the crisis is linked to the performance of these regions in terms of employment generation once the crisis set in. The focus is on how regional trends in employment destruction/ generation during the early stages of the crisis (between 2008 and 2012) have been shaped by the formation of sheltered or, conversely, more open economies in the boom years between 1995 and 2007. We posit that the economic history of a given European region may determine the extent to which it has been capable of adapting and reacting to the conditions generated by the crisis. Regions that have traditionally been more open to trade with the rest of the world are likely to react differently from regions which have been mostly protected from interaction. These 'protected' or 'sheltered' regions are 'more protected from the risk of downturn in the cycle, but the structure of a sheltered economy will, in general, also be less capable of taking advantage of high growth periods' (Rodríguez-Pose and Fratesi, 2007: 624) . More sheltered regions behave in a more acyclical way: they grow less in periods of economic boom, but also suffer less in periods of decline. Such acyclicity could in theory set up the conditions to better weather economic downturns, such as the Great Recession which has affected Europe since 2008. However, as indicated in the above definition, 'sheltered' economies will also over time have developed a lack of capacity to respond to sudden changes in the business cycle. This may have important implications for employment as, on the one hand, the presence of sheltered sectors would protect them from massive immediate layoffs at the beginning of the downturn, but, on the other, their very lack of responsiveness may limit their capacity to fend off rising unemployment in a prolonged crisis. The definition of 'sheltered' or 'protected' economies used here is not structural-i.e. looking at the sectoral specialization of regions-but factual, classifying regions as sheltered or open depending on their behaviour relative to the national average employment generation performance during the different phases of the economic cycle.
The choice of employment instead of Gross Domestic Product (GDP) growth or productivity is related to the fact that variations in employment levels better reflect the socialand not necessarily the economic -impact of the crisis than alternative variables. It has in fact been stressed that the crisis has destroyed jobs but the recovery, especially in many parts of the European periphery and even in the USA, has often been jobless or delivered fewer jobs than expected (The Economist, 2012) . This is not to deny the importance of creating value added and increasing productivity, but the growth in employment can impact on the welfare of ordinary citizens more than the creation of value added, thus having a greater social impact. We also consider employment to be more significant than unemployment for the purpose of this analysis, as the latter is affected by not only the number of jobs available, but also by the participation of people in the labour market. A deep structural economic crisis such as the one Europe has been experiencing can strongly discourage the participation in the labour market of those who believe they do not have hope of finding work. A reduction of the active population automatically reduces the unemployment rate for purely statistical reasons. Using employment rates also has a practical advantage relative to using GDP: the statistical data for employment at the regional level in Europe are available with a smaller time lag than for GDP or value added. For this reason the time series data of employment is longer and allows to analyse a longer period of the crisis. The analysis covers changes in employment in 252 regions in 27 EU countries for the period between 1995-2007 and 2008-2012, respectively .
The rest of the article is structured as follows. The following section introduces a number of facts about how the 2008 Great Recession has affected regions in Europe. The section on the "Theoretical determinants of sensitivity to crises" discusses the territorially specific factors that may affect the different sensitivity of European regions to the crisis. This is followed by two sections focusing on the evolution of employment at the regional level during the crisis and assesses the presence of sheltered economies in the European Union. The section entitled "Sheltered economies and employment trends during the crisis" presents the empirical analysis in order to verify, by means of multivariate regressions, whether protection from the economic cycle has any particular link to economic resilience, proxied by lower employment destruction since the outbreak of the crisis. The paper concludes with an overview of the main results and some preliminary policy implications.
Regions and the 2008 Great Recession
The Great Recession that started in 2008 has hit Europe harder than any other crisis in the post-World War II period. A crisis that had its roots in finance immediately spread across the whole of Europe, affecting some countries and regions more than others. The consequences of the crisis were quickly felt. By mid-2009 GDP per head in the European Union (EU) had already decreased by 5% relative to its peak in the fourth quarter of 2007 and unemployment shot up from 7 to 11% between 2007 and 2013. The crisis also had serious effects on public finance. Europe as a whole experienced a significant rise in government deficits and in its debt to GDP ratio. The effects of the crisis have been felt well beyond the economic dimension, generating important social and political consequences. On the social dimension, there has been a significant rise in long-term unemployment and social exclusion, phenomena which have been tied to an increase in poverty. The crisis has also triggered a renewal of European migration, with many young unemployed and often highly qualified individuals from southern Europe looking for jobs in the more dynamic markets of central and northern Europe, which have had a better performance in terms of employment and productivity than the southern rim of Europe (Fingleton et al., 2014) . From a political perspective, the crisis has been associated with a rise of radical, anti-system and/or anti-European parties.
The impact of the crisis has been far from homogeneous across Europe. While Poland has been mostly spared by the downturn-the country did not experience a single quarter of decline in GDP -and employment in Germany has continued to grow throughout the crisis, many countries, especially in the southern (Cyprus, Greece, Italy, Portugal and Spain)-and eastern (Bulgaria and Latvia) peripheries of the EU have been particularly hard hit (Fingleton et al., 2014) . In terms of GDP, Germany's GDP returned to its pre-crisis levels already in 2011. By contrast, a large number of countries are still below pre-crisis levels of GDP. In particular, Greece, Ireland, Italy, Portugal and Spain, put together, have witnessed their GDP decline by 10% relative to 2007. Greece has been particularly hard hit. Its GDP has shrunk by more than one quarter. In terms of employment, a huge gulf separates Greece (26% unemployment in 2015) and Spain (23%) from the rest of the European Union and especially from Germany and Austria, where unemployment rates are below 5%. Long-term unemployment is also much higher in Greece and Spain than elsewhere in the EU. And the panorama is by no means better when considering debt and public deficits. Public debt in Greece exceeds 175% of GDP and is above one hundred percent in Belgium, Cyprus, Ireland, Italy and Portugal. If household and non-financial corporate debts are considered, the total amount of debt in Ireland is close to 450% of GDP. Countries like Greece, Spain, Ireland, Portugal, Cyprus and the UK have also incurred in huge public deficits.
The gap between the core and the peripheries of Europe does, however, not hide the existence of significant within-country differences. Central Portugal, southern Spain, southern Italy, central Greece, the former East Germany, southern Romania, eastern Poland, northern England and Scotland have been particularly hard-hit by the crisis in terms of employment destruction, while the north of Italy, Bucharest, Madrid and most of northern Spain, South East UK, southern Germany and the three Nordic capitals performed relatively well relative to their respective countries.
The theoretical determinants of sensitivity to crises

Adaptability to a crisis
What determines these within-country differences in employment performance, especially at a time when most indicators are conducive to a significant destruction of employment?
The reasons behind the differentiated spatial impact of the crisis are manifold. Regions where firms were more indebted have tended to suffer more from the crisis, as the supply of credit is not homogenous at national level (see, e.g. Bank of Italy, 2013) . Efforts at European level to maintain a strong Euro during the initial stages of the downturn also adversely affected regions whose economies are more dependent on exports, especially those regions specialising in products for which price is an important determinant of international competitiveness, such as the Italian industrial districts. These regions have been more adversely affected by a strong Euro than German car manufacturing regions, which are more reliant on high-tech, premium goods. Regional specialisation has also played a decisive part in how regions across Europe have weathered the crisis. Not all sectors have suffered equally. Sudden variations of demand impact sectors differently and, hence, affect regions depending on their type and level of specialisation. Sectoral specialisation determined to a large extent whether regions where 'lucky' or 'unlucky' . The pharmaceutical industry, for example, was one of the 'lucky' ones. It sailed through the early stages of the downturn. The sector increased its revenues by 6.52% in the EU-27 in the period between 2008 and 2011, helping regions with a strong specialisation in pharmaceuticals, such as southern Germany or the South East of UK, to perform rather well in those early stages of the crisis. By contrast, other sectors were strongly shaken by the downturn. Construction was possibly the most affected sector. During the same period its revenues contracted by 11.95%, strongly upsetting the economies of many regions that were dependent on housebuilding. Spanish coastal areas, which had thrived during the economic boom years thanks to the construction and sale of second homes, are a clear example of the construction-led bust. Textiles has been another sector in rapid decline. It witnessed a reduction of 7.45% of its revenues in the initial period of the crisis, leading to redundancies in many regions of southern and Eastern Europe. The crisis also altered consumption patterns. Households were forced to reduce the consumption of non-essential goods in favour of essential ones.
As influential as the economic structure of a region has been its capacity to adapt and to find solutions to sudden changes in the economic conditions-in other words, its resilience (Pike et al., 2010; Martin, 2012) . Although different authors use different definitions of resilience Martin and Sunley (2015: 13) , in what is quickly becoming the most accepted concept of regional economic resilience, define it as: the capacity of a regional or local economy to withstand or recover from market, competitive and environmental shocks to its developmental growth path, if necessary by undergoing adaptive changes to its economic structures and its social and institutional arrangements, so as to maintain or restore its previous developmental path, or transit to a new sustainable path characterized by a fuller and more productive use of its physical, human and environmental resources (Martin and Sunley: 2015: 13) .
Three types of resilience have been identified (Martin, 2012; Martin and Sunley, 2015) : an 'engineering resilience', defined as the ability of a system to return to its stable state of equilibrium after a shock; an 'ecological resilience', defined as the scale of shock a system is able to absorb before it is destabilized and transferred to another state or stable configuration; and an 'adaptive resilience', understood as the ability of a system to reorganize its forms or functions anticipating or reacting to destabilising shocks. Engineering resilience is associated to the concept of adaptation, that is the restoration in the short-term of "the renewal of a pre-conceived and previously successful development path" (Pike et al., 2010: 62; see also Grabher and Stark, 1997) , while ecological and adaptive resilience are connected to the idea of adaptability, implying leaving 'a path that may have proven successful in the past in favour of a new, related or alternative trajectory' (Pike et al., 2010: 62) .
Such adaptation and adaptability requires flexibility, creativity and innovation in equal measure. Flexibility, creativity and innovation are linked to a series of factors. First is the level of skills of the workforce. A better educated workforce facilitates the generation, assimilation and absorption of innovation, as well as the short-term adaptation and medium-term adaptability to new challenges (OECD, 2011) . However, the gaps in skills (Rodríguez-Pose and Tselios, 2011) and innovative capacity (Hollanders et al., 2009 ) differ significantly among European regions. These differences have important implications not only for their productivity and economic dynamism, but also for their ability to implement Schumpeterian processes of creative destruction which are at the heart of the renovation needed in periods of deep crisis (Antonelli, 2010) .
Second, in terms of ecological or adaptive resilience, the ability of regions to adjust the production mix from products for which demand has been declining to others in which it has remained stable or even increased, as well as their capacity to migrate from lower to higher value-added functions, as indicated by the literature on global commodity chains (Gereffi, 1999) , are of special importance.
Third, political and institutional factors play a non-negligible role in the process of rapid adaptation but, more importantly, in the medium-term adaptability of a territory to sudden economic changes (Rodríguez-Pose, 2013) . Some of the institutional factors relate to the strategic capabilities of the firms located in any given territory. Lack of leading firms and a dominance of small and/or closed, non-innovative firms seriously jeopardises the potential of territories to adapt and react to a crisis. The presence of leading enterprises, with greater contacts to the outside world but still well 'embedded' in the region, can expedite the process of adaptation (Fitjar and Rodríguez-Pose, 2013) . Companies less 'embedded' in the region may simply relocate or reduce their production capacity more easily in the face of adversity. Hence a balance between internal and external connections becomes of paramount importance especially in period of crisis (Fratesi and Senn, 2009) .
Institutional factors also contribute to determine the efficiency of public policies aimed at stemming the effects of a crisis. National and local institutional conditions affect the functioning of the labour market. This shapes choices made by firms and governments regarding layoffs at different stages of the crisis. Dual labour market systems and cultures contributed to the very rapid rise of unemployment in Spain in the early phases of the crisis, while flexicurity systems and collective bargaining processes assisted in softening the impact of the crisis on employment in the Nordic countries (Heyes, 2011) . The quality of public policies and their effective implementation is also a consequence of local institutional arrangements and constructs (Rodríguez-Pose and Garcilazo, 2015) .
Sheltered economies, adaptability and resilience
A fourth, often overlooked, factor which governs the capacity of regions to adapt to sudden or prolonged shocks is the presence of 'sheltered' or 'protected' economies (Rodríguez-Pose and Fratesi, 2007; Trigilia, 1992) . 'Sheltered' or 'protected' economies emerge when regions depend mainly on non-market oriented sectors. Sheltered regions have a tendency to have lower levels of employment and to rely on a swollen public sector. The idea is that there are structural conditions in sheltered regional economies which make them less exposed to market cycles, either because they have specialized in closed sectors that export less and whose demand is very stable, or because they are protected by economic policy conditions that dampen the immediate impact of a crisis, such as a high concentration of public employment. These regions are generally 'more impervious to changes in the business cycle' (Rodríguez-Pose and Fratesi, 2007: 624) , meaning that they are, in theory, more protected than open regions from downturns in the cycle, but are also less ready to benefit from economic recoveries. 'Sheltered economy' regions can rely, at least at the beginning of a crisis, on a series of automatic stabilisers that soften the blow on employment. High levels of public employment and a specialisation in sectors more closed to international competition imply that employment destruction is reduced relative to other regions, so long as the state or public consumption levels do not collapse. The very factors that soften the initial blow may, however, not be able to protect a region from lengthy structural crises like the present one. Prolonged crises limit the resources available for public policies and shortages of public funds may, in turn, lead to redundancies in the traditionally more stable public sector, as has been the case in Greece. Also, in cases where the decline in domestic demand outstrips the decline in international demand, protected economies may suffer disproportionally.
Overall, it can be said that, while the presence of sheltered economies may be a blessing in the short run, in the long run these areas are bound to be ill-prepared to adapt to changes through processes of creative destruction. The likelihood is that they will often end up embroiled in vicious circles of dependency on transfers (Trigilia, 1992) and reacting in a more lethargic way than open regions (Petrakos et al., 2005) . Looking at employment, it can be argued, that, at least in the initial stages of a crisis, protected regions will be less affected by recessions, meaning a lower number of layoffs, but also will experience a lower recovery in employment once the recovery starts.
Adaptability and resilience in the empirical literature
Although there is certainly a great interest in the economic consequences of the crisis at a regional level, the lag in the availability of regional data means that the growing number of empirical studies published in the literature still refer to the early years of the downturn. Most studies have focused on how different factors have impinged on the different levels of adaptability and resilience of regions in Europe. Martin (2012) , for example, compares three British crises, underlining the importance of local economic structures for the resilience of regions. Fingleton et al. (2012) also focus on British regions in their analysis of the resilience to employment shocks during the period 1971-2010, indicating that the two dominating types of resilience that have characterised British regions are either 'engineering resilience', when economies have bounced back to their past equilibrium, generally after a brief shock and 'ecological resilience', in which the crises have been associated with permanent transfers to different equilibria. Fingleton et al. (2012) find that ecological resilience changes are more likely to be associated with diverse resistances to initial shocks, rather than with developments in the recovery phase. Hence, they argue that initial shocks often tend to leave permanent effects.
Analyses covering different countries in Europe, such as the European 6th Cohesion Report, have unveiled that the crisis brought an end to the employment convergence of the boom years and that, across Europe, there seems to have been a contrast between the employment behaviour of metropolitan versus rural regions: whereas metropolitan regions have been more prone to 'boom and bust', rural regions have been less affected in the short term by changes in the economic cycle (European Commission, 2014) . Research for the OECD confirms this view, indicating that in the first years of the crisis many rural and peripheral regions have been more resilient to changes in employment than core areas (OECD, 2011) . Unemployment rose more in those regions that were more open and that had higher overall employment levels prior to the inception of the crisis (OECD, 2011). The positive trajectories of cities and the greater resilience of urban regions has often been linked to the capacity to rely on a combination of both soft (e.g. social capital, buzz) and hard (e.g. human capital, infrastructure) factors, as well as on their capacity to exploit networks and agglomeration economies. Their resilience lies in their very openness (Capello et al., 2015a; Capello et al., 2015b) .
The literature covering North America is admittedly more limited, perhaps reflecting the lower long-term impact of the crisis in the USA. One of the main contributions by Chapple and Lester (2010) shows that factors such as the dynamism of metropolitan labour markets in the USA is strongly connected to their capacity to attract and retain immigrants and to innovate in high-tech manufacturing sectors.
In this article, rather than focusing on resilience per se, we examine the initial impact of the crisis of employment trends at the regional level. We prefer this to a fully-fledged analysis of resilience, as, on the one hand, there is still a short time-series available at the regional level and, on the other, in many parts of the periphery of Europe the crisis is far from over, meaning that it is still unclear how resilient different types of regions will prove to be in the end. Moreover, as Martin and Sunley (2015: 3) indicate, 'there is no generally accepted methodology for how the concept [of resilience] should be operationalized and measured empirically', meaning that by not focusing on resilience we do not contribute to the risk of potential 'conceptual slippages seen in other fields', stressed by Martin and Sunley (2015: 35) .
We therefore analyse the differential impact of the crisis on employment in the European regions at NUTS2 level for the EU-27.
1 In particular, our interest lies in how the economic behaviour of regions relative to national economic cycles in the past has affected their reaction during the crisis. Have economies which displayed a distinct sheltered economy behaviour during the period of boom been able to weather better employment destruction than those that were more open? Or has their supposed lack of reaction capacity condemned them to greater levels of employment destruction?
The crisis and regional employment: basic facts
In the boom years before the crisis employment levels had steadily risen in Europe. As indicated in Figure 1 , which takes 2008 as the base year, the greatest growth took place in those member-states which had joined the EU prior 
where emp is the total number of people employed in the region and t the reference year. The figures show deep differences in the geography and timing of the employment crisis. In the year after the outbreak of the crisis, employment levels sank in the Highlands and Islands in UK, Estonia, Latvia and the Spanish Mediterranean regions of Catalonia, Murcia and Valencia. Ireland, Lithuania, the rest of Spain, Italy and the three Nordic countries also underwent considerable declines in employment. By contrast, jobs kept on growing in certain European regions, mainly in Poland (where the biggest employment growth took place), Luxembourg, Germany, France, Belgium and even Greece. Contrasts in employment performance were stark in some countries. In Poland, Kujawsko-Pomorskie experienced the greatest job creation in that year, while the neighbouring Lódzkie region was amongst the worst performers in Europe. Strong regional contrasts in employment generation were also the norm in Austria, Belgium, France, Germany, Hungary and the UK.
By 2010, the employment crisis took a respite in most of the core of Europe. Employment levels improved in Belgium, France, Germany and Luxembourg. But even in these countries specific regions, such as Lower Normandy, Limousin and Picardie in France or Hainaut in Belgium had relatively poor performances. The employment crisis deepened in the Baltic states, Bulgaria, Hungary, Ireland and Spain. But not the entire periphery was suffering. Corsica had the best employment performance in Europe in that year. Ipeiros in Greece, regions in northern Romania and six of the seventeen Polish regions had still greater levels of employment than at the beginning of the crisis.
In 2011, the polarisation in employment patterns became more evident. The periphery of Europe-mirroring the results of Fingleton et al. (2014) -was most affected. The Baltics (with the exception of Estonia), Bulgaria, Greece, Ireland, Portugal and, above all, Spain had witnessed a considerable destruction By 2012 only Cyprus, Luxembourg, the majority of regions in Austria, Belgium, Germany and some individual regions in mainly the Czech Republic, France, Poland, Romania or the UK were at levels of employment above those of 2008. The biggest job destruction was found in some of the countries that were hit early by the crisis, such as Bulgaria, Ireland, Latvia or Spain, as well as in some latecomers to the crisis in terms of employment, such as Greece and Portugal (Figure 2 ).
Besides the cross-country differences, there were also important within-country disparities. Figure 3) . In some countries, the evolution of employment during the crisis reinforced pre-existing disparities. This is the case of Italy and Spain, where a north-south polarisation has become more evident. In Germany, eastern regions (with the exception of Berlin) have performed worse, as it is generally the case of northern regions in the UK and the less developed eastern regions of Poland. However, this is not always so, as in Belgium employment trends in Wallonia have topped those of Flanders (Figure 3) .
Overall, and in contradiction with some of the reports focusing on the very early stages of the crisis (e.g. OECD, 2011), the evidence presented highlights that the crisis has not been kind for many regions lagging behind. Employment destruction in these areas has tended to be larger than in the core, regardless of whether we are talking about the core of Europe or the core of each country. Much of the convergence in employment generation experienced in the boom years has been reverted since the beginning of the crisis.
Sheltered economies in Europe
In order to analyse whether the level of protection developed prior to the crisis has affected regional capacities to adapt to the current situation and bounce back in terms of employment, we first need to identify which European regions had become more sheltered in the pre-crisis period. We therefore resort to the methodology developed by Rodríguez-Pose and Fratesi (2007) for the identification of sheltered economies. This methodology involves detecting regions with a counter-cyclical behaviour, by comparing the average growth rates in periods of high and low growth, relative to the country where they are located over extended periods of time. The sheltered economy indicator is hence calculated relative to the national average, which means that it is not affected by the overall performance of the country. Hence, by definition open and sheltered regions exist in every country.
The formula used by Rodríguez-Pose and Fratesi (2007) for calculating the presence of a sheltered economy in any given region is as follows:
where EXP is the difference in the average growth rate in the region in years of aboveaverage growth, and REC is the differential rate growth of the region in the years of belowaverage growth. EXP and REC are, in turn, calculated as: 
where I EXP e I REC are the binary indicators of national growth in years of economic expansion and recession respectively. The resulting Shelt index is positive when the regional employment growth in a given region is higher than the national average in periods of economic expansion in comparison with periods of relative crisis.
This occurs in open regions which tend to be more exposed to the vagaries of the cycle and open. Negative values of the Shelt index depict regions that perform better than the national average during periods of low growth and vice versa in periods of high growth. They represent regions that follow anti-cyclical behaviours as a consequence of their lower exposure to markets and greater dependence on types of employment that are less connected to changes in market conditions. For consistency with the objectives of the paper, changes in employment are used in order to calculate the sheltered economy (Shelt) index. Moreover, as economic cycles are neither perfectly synchronized nor regular across countries and regions in Europe, the average growth rate of employment of every country is determined using data from the years before the crisis (1995) (1996) (1997) (1998) (1999) (2000) (2001) (2002) (2003) (2004) (2005) (2006) (2007) , identifying the years in which the growth of employment was greater than the national average for EXP and those in which growth was below average for REC.
The More specifically, each sector reflects the following employments paths: Sector 1: Sheltered regions performing above the national average in all phases of the economic cycle; Sector 2: Sheltered regions performing above the national average, but with a worse than average performance in expansionary phases of the economic cycle; Sector 3: Sheltered regions performing below the national average, but with a better than average performance in the recessionary phases of the economic cycle; Sector 4: Sheltered regions performing below the national average in all phases of the economic cycle (and particularly in expansionary periods); Sector 5: Open regions performing below the national average in all phases of the economic cycle (and particularly in recessionary periods); Sector 6: Open regions performing below the national average, but with a better than average performance in the expansionary phases off the economic cycle. Sector 7: Open regions performing above the national average, but with a worse than average performance in the recessionary phases of the economic cycle. Sector 8: Open regions performing above the national average in all phases of the economic cycle.
Although more European regions can be considered sheltered than open (141 out of the 252 regions considered in the analysis have a Shelt index which puts them in the sheltered category), the majority of regions is clustered around the centre of Figure 4 indicating that their employment trajectory is far from extreme. Most regions in Austria, France, Germany and Ireland belong to this group. In these countries there is little difference between relatively open and relatively sheltered regions, indicating overall a small presence of sheltered economies. There exists however a non-negligible number of regions at considerable distance from where both axes meet, signaling the presence of more extreme cases of sheltered/open regions. Such a situation is more evident in countries like Bulgaria, Greece, Poland, Romania, Slovakia, Spain and the UK. Figure 5 translates the results of the sheltered economy index into a map. Several conclusions can be extracted from the visual inspection of the map. First of all, the most extreme sheltered economy cases can be found in some central and eastern European countries such as Bulgaria, Poland, Romania and Slovakia, where the spread between sheltered and open regions is much greater than in other former transition countries (Czech Republic, Hungary, Slovenia). However, a number of 'old' member states are no strangers to wide internal differences in regional trajectories relative to the economic cycle. This is particularly the case of Greece and the UK.
Second Figure 5 ).
Third, in most European countries the open/ sheltered economy region gap tends to coincide with the more/less developed region gap. There are a few exceptions, with perhaps Italy being the most glaring one. In Italy, the richer and traditionally more industrialised regions of the North, as well as Lazio, the region containing the capital, had behaviour in employment terms in the boom years more akin to those of protected economies. By contrast, the more backward southern regions followed, with the exception of Sicily and Sardinia, paths closer to those expected from open economies ( Figure 5 ). This coincides with the results of Canale and Napolitano (2015) who find that the South of Italy, contrary to widespread belief, has been a relatively open area of Italy. They underline that 'the South can be defined as sheltered when national policies switched from industrialization and investments into simple transfers ' (Canale and Napolitano, 2015: 345) . This only happened between 1973 and 1996. From 1996 onwards the South of Italy became moderately exposed to cyclical fluctuations, while the North was relatively sheltered.
Sheltered economies and employment trends during the crisis
To what extent has the emergence of sheltered economies in many parts of the periphery of Europe and, especially, in its poorest regions affected the capacity of European regions to weather the crisis? Has a presence of sheltered economies made regions less adaptable and resilient?
The article addresses this question by conducting two types of analysis: one more descriptive, looking at the employment trajectories since the outbreak of the crisis of regions included in the different sectors of Figure 4 , followed by a more analytical approach, based on a crosssection model regressing employment change on the pre-existence of sheltered-economy-type behaviours. We present each analysis in turn.
Descriptive analysis
The descriptive analysis examines the extent to which the regions included in different sectors of the sheltered economy index (Figure 4 ) have had different trajectories in terms of employment generation/destruction since the outbreak of the crisis. The aim is to unveil patterns relating the emergence or consolidation of sheltered economies in the pre-crisis period with employment change in the period 2008-2012. The analysis includes an Anova test to determine if the behaviours of the groups of regions in the different sectors are statistically different. The results are reported in Table 1 , which first divides regions in the EU according to a combination of their sheltered index and their performance (sheltered and dynamic, in sectors 1&2; sheltered and less dynamic, in sectors 3&4; open and less dynamic, in sectors 5&6, open and dynamic, in sectors 7&8), before looking at the employment performance of each sector individually. All results in Table 1 report strongly significant F-tests, allowing us to statistically exclude that pre-crisis behaviour is not correlated to the behaviour during the initial years of the crisis.
The results of the descriptive analysis highlight that the best-or, at least, less bademployment performances during the first years of the crisis correspond to the two extremes. Between 2008 and 2012 there is less employment destruction both in those regions that had a greater degree of openness or a greater degree of protection, but which had had a better employment performance in the years prior to the crisis (sectors 1&2 and 7&8) (top of Table 1 ). By contrast, the worst employment performances are found in sheltered and open regions that had also endured worse employment performances in the boom years (sectors 3&4 and 5&6) ( Table 1) . This implies the emergence of a certain degree of path dependency: regions that were more competitive in employment generation in the pre-crisis period have also remained more dynamic since the beginning of the crisis. More open regions in the boom years have also tended to perform better in terms of employment during the crisis, although this trend is not as marked as that concerning previous employment dynamism. By descending to a finer level of aggregation, it becomes evident that more sheltered and less dynamic regions (sectors 3 and 4) experience the worse overall performance. They are followed closely by regions in sector 5, open but less dynamic in the run-up to the crisis. The best employment performances during the crisis are found among more open regions with good employment trajectories prior to the crisis (sectors 7 and 8), but also in highly protected regions with good past trajectories (sector 2) (Table 1) . Indeed, it is the highly sheltered regions of Sector 2 which experience the best overall employment performance-albeit by a whisker, relative to the open regions of Sector 7. From this descriptive analysis emerges a picture of less employment destruction at both extremes of the open/sheltered continuum. The best performances found in open dynamic economies, but also in those highly protected economies which had good performance in the past. It is the regions in between these extremes which seem to have suffered the brunt of the employment crisis.
This behaviour may be the result of the inclusion in the sample of a number of post-2004 EU members. The large majority of the countries that joined the EU since 2004 were former communist economies which underwent a deep transition process. They also experienced higher economic rates in the 2000s. Both factors put together may mean that the deep structural adjustments of transition and the ensuing rapid growth may have affected employment generation in many of these countries and their respective regions, consequently altering the calculations and meaning of what is considered to be a sheltered economy. We therefore reestimated the analysis presented in Table 1 for the 15 members of the EU pre-2004. The results of the estimation are displayed in Table 2 . The results are robust to this change in the composition of the sample. Once again sectors 1&2 and 7&8 display the best performance in terms of more limited employment destruction, while the worst overall performance is found in sheltered and less dynamic regions (sectors 3&4 and, in particular, in sector 3) ( Table 2 ). The only meaningful difference relates to the significance of the F-test for the 8-sector employment growth 2008-2012 in absolute terms, which drops in value. However, the differences, once national averages are taken into account, remain strongly significant. The orders are in all cases unaffected, meaning that these results are not driven by the patterns of post-2004 EU members.
Multivariate analysis
The descriptive analysis delivers interesting results, but raises the question of how robust are the identified relationships to the introduction of other factors that may have affected employment growth during the crisis. We therefore resort to a multivariate analysis to test the robustness of the previously identified results. This type of analysis allows us to take into account simultaneously a multiplicity of factors, providing more reliable information with respect to simple univariate or bivariate descriptive analysis. Limited data availability leads us to the estimation of a cross-section rather than a panel data model. This is due to the fact that the sheltered economy indicator needs to be calculated over long periods of time, at least covering one or two full economic cycles, so as not to render it meaningless and to prevent our index from the risk of becoming ahistorical (Martin and Sunley, 2015) . The indicator is calculated with respect to the average annual growth rate and any shorter time span will imply significant bias, as, in the case of short time spans, the average growth rate can end up being above or below the long-run growth rate. This would make it impossible to really differentiate between truly expansionary and recessionary years. With the available European datasets, it is therefore not possible to build a sheltered economy indicator panel, as the short time span of regional data available prevents us from adopting such an approach.
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Since the aim of the article is to analyse the overall effects of the crisis in employment, running a panel with a time coverage of only four years would risk capturing more the volatility and margin of error of regional statistics-which are considerably higher than at the national level-than any structural relationships. This drawback offsets any potential advantages linked to the possibility of identifying causal relationships. Given these constraints, adopting a multivariate cross-section regression analysis of the type which has been used in beta convergence analysis represents the only viable econometric option. It also reinforces the descriptive analysis, as it allows to present correlations which are tested against the presence of structural characteristics of regions. All control variables are lagged and normally refer to structural variables before the estimation period (normally in year 2000). Once again, to account for spatial heterogeneity, the estimations were produced for the EU27 and for the EU15 separately, while conducting the estimation for the EU12 was not possible due to the limited number of regions involved. Finally, in order to address the potential issue of endogeneity, we resort to an instrumental variable analysis using a historical variable depicting whether a region was Christianised in 600 AD as our instrument. This instrument is correlated with the endogenous explanatory variable, but not to the error term. However, the instrument is only available for Western Europe, meaning that it can only be employed for the first 15 members of the EU, which however represent a large majority of EU NUTS2 regions.
The estimated model adopts the following forms: where empgrowth is the growth in total employment between 2008 and 2012; the regional characteristics include the presence of sheltered economies and/or dynamic economies in the boom years, as identified in the sectors of Figure 4 , which is our variable of interest; the controls are regional endogenous structure variables of territorial capital, which may be expected to have affected employment change. The latter variables are used as control variables. Finally, as macroeconomics and regional structure is likely to strongly determine the performance of regional economies, we introduce a series of 26 country dummies, in order to control for national-specific factors. These national specific factors account for factors such as the level of decentralisation and the autonomy awarded to the different regions within the country, national economic performance, as well as for changes in specific public policies during the outset of the crisis. Including the country dummies, however, is similar to estimating a model in which the dependent variable is a growth differential meaning that all countries with only one region are excluded from this part of the analysis. The estimates use robust standard errors and are tested for the presence of spatial autocorrelation in the residuals. No violation of basic assumptions is detected. This was expected in the case of spatial autocorrelation, as the inclusion of country dummies is bound to capture proximity effects associated to regions belonging to the same country. A large number of possible control variables have been tested (including FDI, different specialization variables, regional settings, etc.) and, after considering their significance and the correlation among them, the following control variables have been included in the analysis:
-Share of employment in agriculture, introduced as a proxy of the economic structure of the region. We expect this variable to be negatively associated with employment growth. -Proportion of those employed in science and technology relative to the population of a region. This variable is a proxy for the innovation capacity of a region. The expectations is for this variable to have a positive coefficient, as a greater innovative capacity in a region should allow it to weather any (1) economic crisis better, by making a territory more capable to rapidly implement processes of creative destruction. -The share of clerks (as defined in the ISCO classification) as an indicator of the degree of specialisation of a region in services. We expect this variable to be positively associated to employment growth, as the brunt of the crisis was suffered by manufacturing, rather than services and many service jobs, not least in the public sector, can be considered as a refuge in a downturn.
The regression results for EU27 are reported in Table 3 . All the models are significant (F ≥ 37) and account for a large percentage of the variation in employment change during the crisis (R 2 always higher than 70%).
The signs and significance of the coefficients for the control variables are generally as expected. The share of employment in science and technology is positively and significantly correlated to employment growth, as is the share of clerks. Employment in agriculture is not significant (Table 3 ). All country dummies are strongly significant, reinforcing the idea that labour markets are still mainly governed by national factors and tend to follow national, rather than European patterns in their evolution.
A dummy indicating whether the region had experienced levels of employment growth above the national average between 1995 and 2007 is included in regressions 2, 4 and 5. The positive and significant coefficient for this variable indicates that regions which had experienced better than average employment growth during the boom years have, ceteris paribus, performed better during the crisis than those that had had a more lacklustre performance beforehand. Although full causal testing is not possible, this correlation makes it very likely that pre-crisis competitive factors have acted in a path dependent way leading to less employment destruction during the crisis. As the coefficient for this variable ranges from 1.08 and 1.5 (Table 2 ), regions that had experienced a better employment trend during the boom years, have also on average been able to increase employment by more (or, more commonly during the crisis, reduce it by less) than 1% relative to the average of the country.
Regressions 3 and 4 test the correlation between the presence of sheltered economies and employment change. The coefficient for the variable Shelt is negative and significant in both cases, meaning that, ceteris paribus, regions that had been more protected from the market during the period 1995-2007 have, on average, endured a greater rate of job destruction than more open regions. In other words, more protected regions of the pre-crisis period, keeping structural conditions constant, have been less able to withstand the decline in employment shock associated to the early stages of the crisis (2008) (2009) (2010) (2011) (2012) .
When the regional pre-crisis employment performance is regressed together with the presence of sheltered economies (regression 4), the results confirm those of regressions 2 and 3. Both coefficients remain significant with the same signs, underling that regional employment trends during the crisis have been strongly associated with the employment dynamism and level of market protection of regions in the period immediately before the start of the downturn.
Finally, regressions 5 and 6 estimate the extent to which the correlation of the Shelt indicator with employment trends during the crisis is related to the fact that certain types of sheltered regions are more resilient in times of crisis. The regressions are run with (regression 5) and without (regression 6) the regional employment dynamism variable. The coefficient is not significant for exp, but positive and significant for rec. This means that, while, as indicated earlier, the development of a sheltered economy in the pre-crisis years has generally been connected with a weakened capacity of regions to adjust to the crisis in terms of employment, those areas of Europe with the highest level of protection from the market have experienced less of an employment shock in the first years of the crisis. The absolute value of the rec coefficient varies depending on the inclusion of the variable of pre-crisis employment dynamism, but overall the coefficients indicate that those regions that during the in the boom years of the period 1995-2007 displayed the highest level of sheltered economy behaviour, as well as a greater employment dynamism in the years in which employment growth was below the average of the period, have also performed better during the crisis than their respective national average by roughly 0.5 percentage points. Being highly shielded from the market has acted as a sort of protection for these regions, guarding them, at least in the short term, from the worst of employment destruction. Hence, we can presume that the same factors which determined the employment dynamism of regions during the period of economic expansion seem to be at play in softening/enhancing the employment effects of the economic crisis.
In order to test whether this pattern was driven by pre-2004 or post-2004 members of the EU, the estimations were performed again for the subset of the 15 pre-2004 members of the EU alone as former transition economies are qualitatively different in terms of structure, dynamics, and policies towards lagging regions. The estimation was performed using an instrumental variable approach, using whether a region was Christianised in the early Middle Ages as instrument (Table 4) . Table 4 shows that most coefficients remain very similar to those reported in Table 3 . First, the coefficients for the controls remain virtually unchanged. Second, pre-crisis employment performance is a strong predictor of how employment in a given region fared during the crisis. Nevertheless, the negative coefficients for sheltered economies become insignificant (Table 4 , regressions 3 and 4). This means that the regions which were economically dynamic before the crisis have been weathering the crisis better than those whose performance in pre-crisis Europe was worse, while those regions which were protected before the crisis did not experience a different behaviour in the EU15. This implies that the relation between the presence of sheltered economies and employment trajectories in the crisis has been weaker in the EU15 than in the EU12, possibly because of the presence of a larger level of employment in the public sector in Western Europe than in central and Eastern Europe.
Conclusions
This article has assessed how the deep economic crisis which has struck Europe since 2008 has affected regional employment trajectories in Europe. The focus on employment is related to the fact that although employment change and its antagonist, unemployment, are two of the most visible socioeconomic consequences of any crisis, much of the analysis conducted so far has concentrated on economic growth, debts or deficits. It has also looked at this impact at a regional level, a geographical dimension that has often been neglected, but which offers interesting nuances in a crisis which has had a greatly differentiated impact, not only at across nations, but also among regions within the same country.
The article shows that this is the case: the employment impact of the crisis has been felt in very different ways across European regions. Considerable national and regional differences in intensity and timing are in evidence. Different theoretical factors may explain why this is the case. However, the results of the analysis indicate that the presence of both dynamic and sheltered economies during the pre-crisis years has been associated with the adaptability of regions to the changing trends, especially in the pre-2004 EU countries.
Regions which had developed more sheltered economies over time have, everything else being equal, tended to perform, on average, worse in terms of employment change than more open economies. Greater employment By contrast, open regions have managed to get through the crisis in generally better shape than more sheltered economies. The only exception is related to those regions with the highest level of protection and which also witnessed greater employment dynamism in the years prior to the crisis. These regions have not only suffered less employment destruction than other sheltered regions, they have also performed better than any other category of regions identified in the analysis, sheltered or open.
In many ways, the effect of having developed a more or less sheltered economy prior to the crisis is tempered by the dynamism in employment generation prior to the start of the crisis. More dynamic and fast growing regions in the years of economic expansion developed a path dependency which has made them more adaptable to changes during the crisis. The past, therefore, matters: regions-sheltered or not-which were better equipped for generating employment growth have also been able to withstand better the factors that wreaked havoc in employment levels in those regions that had become much more lethargic in the pre-crisis years.
Overall, the analysis has provided evidence that the emergence of sheltered economies has far from prepared regions for the shocks associated to the economic crisis. Developing an open and dynamic economic system has, by contrast, made regions more adaptable and capable of withstanding employment shocks better. Even in the case where high levels of protection from market have been able of stemming massive job destructions in the early stages of the crisis, the lower adaptability of these regions raises questions about their capacity in the long-run to preserve the employment levels they maintained in the first four years since the outbreak of the crisis.
The results of this analysis draw important policy implications for regional policy. Regional policy should focus on making lagging regions more open, dynamic and competitive, rather than shelter them from the market. As our analysis shows, protecting regions, often in the periphery of Europe, has made them more impervious to standard downturns, while hampering growth and employment generation in periods of economic recovery. Sheltered regions are much more vulnerable to prolonged economic crises, and transforming many of the sheltered regions in the periphery of Europe into open and competitive regions will, in all likelihood, build greater resilience in terms of employment generation into the system. The analysis has unveiled an important connection between sheltered economies and the low dynamism of protected regions during the initial stages of the crisis. It has also uncovered the presence of a certain path dependency, as regions which created the most employment prior to the outbreak of the crisis have also been those which have been less affected by it. However, a number of questions remain unanswered and require further analysis. These would include the factors which determine why regions become sheltered from the market in the first place, going beyond the factual approach adopted here into a more structural analysis. Moreover, the link between the presence of pre-crisis sheltered economies and the capacity of regions to recover and generate new employment will acquire much greater interest. As the crisis hopefully draws closer to its end these questions will acquire more salience and will require revisiting this type of analysis once data on employment generation becomes available.
Endnotes
1 The choice of the scale can indeed be problematic, since there is significant variation between NUTS2 regions in terms of size, administrative capacity and political power. Some European NUTS2 regions, for example, enjoy considerable political powers, while others are nothing more than mere administrative units. However, NUTS2 has become the standard level of analysis for European regions, for pure reasons of data availability. It is also the regional level used by the European Commission to determine Cohesion Policy eligibility. By contrast, data at the level of functional areas only exists for a limited number or urban areas which do not cover all of the European territory and the time series are very limited.
2 Similarly, it does not make sense to build a panel in which the impact of the sheltered indicator is time-invariant, in a Hausman-Taylor framework. The independent variable-employment growth during the crisis-is also better captured over the full span of the crisis, rather than annually. This is because of our intention to concentrate on structural change rather than on short-time fluctuations. Finally, building a panel averaging over four-year spans would leave only the last estimation period of crisis, making such an approach not meaningful to study the crisis.
